Energy metabolism in liver of anoxia-tolerant turtle species (Pseudemys scripta): a model for studying hepatic tolerance to cold hypoxia.
We have studied biochemical markers of energy metabolism and glycolysis by enzyme analyses and 1H NMR spectroscopy in livers of the freshwater turtle, Pseudemys scripta, after vascular flush and cold storage. Values for hepatic ATP content and energy charge remained unchanged for 24 h and showed only small declines between 24 and 48 h of cold hypoxia. Lactate and glucose levels increased over the 48-h period, demonstrating, respectively, progressive glycolysis and glycogenolysis. These observations are in contrast to those made in mammalian liver, where ATP levels fall precipitously during the first few hours of cold hypoxia and glycolysis is inhibited. Additional changes suggested by 1H NMR spectroscopy may indicate a role for other metabolic pathways. Isolated organs of species such as Pseudemys may be useful models for studying the biochemical basis of resistance to cold hypoxic damage.